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PROVISIONAL SPECIFICATION. 

JmwmemefidsB in or TOlatins to Pomps* 



I,. BiCEAED HaBLAND DiCKIKSOllir, A 

British Subject, at 17 Tie Avenue, Old 
WindBpjT, Berkshire, do hereby declare the 
nature of this invention to be eis follows ; — 
5 This invention relates to pumps for 
liquids and has for its object to provide 
$*n improved construction of purnp auitahle 
for lifting liquids from a depth, as for ex- 
ample, from a bore hole or well and dediver- 

10 hag it at any desii-ed height, such pumps 
being- c^imooly known as deep -lift pumps. 

Acooiding to this invention, the pump 
oomprisea o hydraulic pressure liae ext.end- 
ing downwards to the suction inlet fi-pm 

16 the operating element which may be a 
piston and cylinder, a centiifugal pump 
or any other device for applying pressure 
to the hydraulio line, and a delivery, pipe 
extending upwards fix)m the lower end of 

20 the prefisure line to any desired height, 
the pressure hue and tlie delivery pipe 
oonstituting a y-tube. 

According to another feature of this in- 
vention, the connection between the pres- 

25 sui'e line and delivery pipe may be arranged 
to constitute an upwardly directed ekotor 
in the delivery pipe airanged so that a 
auction effect ie produced on the suction 
inlet. 

30 According to yet another feature of this 
invention, there may be provided at or 
new the upper end of the delivery pipe, a 
oonneotion bx>m it to the upper end of the 
hydraulic pressure line, with a non-retuni 

86 valve therein permitting liquid to pass 
from the delivery pipe to the pressure line 
under the control of this valve as operated 
by tlie pressures to which it is subjected 
on its two sides in the delivery pipe and 

40 pressure line respectively. 

According to yet another featui*e of this 
invention, the delivery pipe is of smaller 
cmss-sectional area than the pressure line. 
In one embodiment of this invention 

45 which will now be described by way of 
example » a pumping instaUation ocmpriaes 

a ry>mww*fltinff mmn f>ppRtifaii;ftH by a 



piston in a cyUnder with the oyiinder in 
free communication with a hydraulie pi-es- 
sure line which eirtends downwards from 
the piston to the izdet poi*t tlirough which 
liquid to be pumped is taken into the 
system, and this port is controlled in the 
usual way by a iiou -return valve which will 
admit liquid, but prevent its otttwai'd How 
from the system. A deJivei-y pipe which 
is preferably of smaller diameter than tlie 
pressure line aforesaid is also connected to 
the suction inlet, and therefore to the lower 
end of the pressui'e line so that the two 
pipes constitute a O-tube, and when the 
system is primed by filling it with liquid, 
the two columns of liquid balance one 
another so that t/he total depUi from the 
piston to the suction inlet can be more 
than a barometi'ic coluixm of liquid, and 
the pump can operate at such depths. 

When the piston is reciprocated in tlie 
cylindjei*8, ou the inward stroke presam-e 
is applied to the pressure line bo that 
liquid is forced down and into the deiiverv 
pipe at the lower end thereof so as to 
displace the Uquid therein upwards. The 
liquid in the dehvei^ pipe being thereby 
set m motion, at a higher velocitv than the 
liquid in the pressure hne, tenis to con- 
tinue in motion when the piston I'eaches 
liie inner end of its stroke and stops, and 
liquid is therefore drawii in past the 
suction valve to maiittain the pipe system 
filled. 80 tliat when the piston moves out- 
wards, the hydraulic pressure line is agaiji 
filled and the next stroke of . the piston re- 
peats the operation. The additional hquid 
which ifi di'ftwn in past the suction vnlvt* 
38 expeUed through the delivery pipe on 
eaoh stroke. 

In a modified conatruction according to 
this invention, the pi-essure Ime may be 
provided at its lower end with a tapering 
nozzle which is upwardly directed in the 
delivery pipe to constitute an ejector, and 
delivery pipe being extended downward?* 
past the nozzle t-o the inlet suction valvo. 
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In this way a dirdct ejeotion effect is pro- 
duced at &e ftuetion valve, reducing the 
pressure thereon in addition to the efEeot 
produced by the highei* vebcity of the Hquid 
5 in tlie dellveiy pipe as ahoTe mentioned. 
The ejector may be oonetituted by a 
tapering; nozzle on the pressui^e line bb 
above described, or alternatively the pres- 
sure line may open into the delivery pipe 

10 so as to provide an annular jet suiTounding 
a pipe which is in dh*eot communication 
with tJie suction inlet. This constitutes 
merely an alteruative form of ejector and 
apparatus in the manner aheady described. 

16 The liydraulic preasui^e hne and the 
delivery pipe may be an.*anged side by 
side, or in an alternative cnnstniction they 
may be co-axial, iu which case the delivery 
pipe is preferably arranged inside the 

20 pressure line. Iu one such construction 
the delivery pipe extends downwards to 
near the bottom end of the pressure line 
which is closed, and the suction inlet opeuf> 
into a tapering pipe whicli extends upwards 

25 inside the dehvery pipe so as to constitute 
an ejector operated by the flow of liquid 
from the pressure line into the open end 
of the delivery pipe aroimd the tapering 
nozzle. The pump is operated by a piston 

30 in a cylinder directly connected with the 
upper end of the pressure, line, and an air 
vessel may be provided in communication 
with the upper end of this line for absorb- 
ing excessive variations in pressure pro- 

36 duced by tlie movement of the piston in 
the usual way, Tlie communication with 
this air vessel is preferably csontroUed by 
an adjustable valve. 
A port or opening in the upper end of 



the delivery pipe opens into tlie hydraulic 40 
pressure line, and is controlled by a non- 
return valve so that liquid can pass from 
the deliv^y pipe into the upper end of the 
pressure line at a point near the piston, 
when the piston is making its outward 45 
stroke. A priming cook is preferi^^ pro- 
^dded at a suitably high point in the 
system to facilitate the starting of the 
pump. 

Sineo the improved pump siocording to 50 
this invention operates by the application 
of pi^essure to tlie hy<lraiilic pipe line and 
a downward mo^^ement of the liquid there- 
in, it is not essential to use a piston in 
a cylinder which . gives only intermittent 65 
pressure, and according to another feature 
of this invention a centrifugal pump, or 
other device giving a constant pressure of 
flow downwards in the hydraulic pressure 
line may be used. In this case the cross 60 
oonuectioa between the upper end of the 
delivery pipe and the upper and of the 
pressure line is used, so that a small pro- 
portion of the liquid passing outwards 
thiough the dehveiy pipe is withdrawn end 66 . 
delivered to the pi»essure hue for the pur- 
pose of maintaining the flow therein. It 
win also be clear that it is desirable in 
this conatraotion to use the ejector con- 
nection of the suction inlet as described 70 
above. 

Dated this 5th day of November, 194/>. 

* BOULT, WADE & TENNANT, 
111 & 112 HattoD Garden, 

London, E.C.I, 
Chartered Patent Agents. 



COMPLETE SPECIFICATION. 

Impcovemests iia or Edating to Pimai& 



I. RiCEAED HAiaAKD DiCKINSON, a 

British Subject, of 17 The Avenue. Old 
Windsor, Berkshire, do hereby declare the 
75 nature of this invention and in what 
manner the same is to be peirformed, to bo 
perticularly described and ascertained in 
and by the following statement ; — 

This invention relates to pumps for 
80 liquids and has for its object to provide 
an improved consfeiietion of pimip particu- 
larly, although not solely, suitable for 
lifting liquids from a depths as for example, 
f»*oTn a bore hole or well and delivering it 
86 at any desired height, such pumps being 
commonly known as deep-lift pumps. 

According to this invention there is pro- 
vided in a pump, the combination wi^ a 
hydraulic pressure-line extending down- 



wards, a dehvery pipe extendhig upwoinls 90 
from the lower end of the pressure-line to 
constitute u U-tube, an inlet-pipe con- 
nected at or near the lower end of said 
pressure-line and delivery-pipe, and a non- 
return inlet- valve in inlet-pipe; of a 95 
device, such as a piston and cylinder, 
aiTanged to oscillate a column of hquid in 
tthe hydrauhc pressm'e-line. 

According to miotlier feature of this in- 
vention, the connection between tlie pres- 100 
suL-e-liue aiid delivery-pipe may be arranged 
to constitute OdX upwardly directed ejector 
in the delivery pipe an'anged so that a 
suction effect is pix)duced on the suction- 
inlet, 105 

It has previously been proposed tu use 
an upwardly dii»ected ejector at the 
bottom of the discharge tube of a pump 
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but it has not been proposed to suppl; 
8uoh an ejeotor bom a piston and oylinder 
pressure producing device. 
Aooording to yet another feature of this 

5 invention, there may be provided on tlie 
delivery-pipe, a connection from it to the 
upper end of the hydraulic preMure-line ; 
a non-return valve may be provided there- 
in permitting liquid to pass from the de- 

10 livery-jHpe to the preBSure-line under the 
control o£ this valve as operated by the 
pressures to which it 4s subjected on its 
two sides in the delivery-pipe and pi-essure- 
line respectively. 

15 According to. yet another feature <it this 
invention, the delivery-pipe may be of 
smaller cross-aectionai area than the 
pressure-line. 

Other featui'es of. the invention will be 

20 described with reference to various embodi- 
ments of the invention which are illustrated 
in the accompanying dic^axnmatic draw- 
ings. In these dhawinga: Figure 1 repre- 
sents a simple form of pump according to 

25 this invention. 

Figure 2 is a part view showing a 
modified construction, 

Figures 8, 4 and 5 are diagrams showing 
various modified constructians, and 

30 Beferring first to Figure 1 a pumping 
installation comprises a piston 10 driven 
by any suitable motor 11 and working in 
a cylinder 12 ^i^ch is in free oommunioa- 
tion with a hydraulic pressui-e-line 18 

86 which extends downwards from the ejrlin- 
der 12 to the point from whicsh liquid le to 
be pumped. At its lower end 14 the 
pressure-line communicates with a delivery- 
pipe 15 whidi extends upwards to sny 

40 desired hei^t to which the hquid is to be 
delivered* The pressure-line 18 and the 
deliveiy pipe 15 can thus constitute a M- 
tube in which the static pressures of two 
columns can balance one another acoord- 

46 ing to their respective heights. 

At the lower end of this U-tube there 
is a suction-irdet pipe 16 communicating 
with a vaWe-chamber 17 in which a non- 
return vaive 18 permits entry ol the liquid 

60 to be pimiped, into the system, but pre- 
vents outward flow therefrom. The de- 
livery-pipe 15 is shown as terminating at 
an ou^et 19 which may be at any desired 
height or location with respect to the 

55 piston 10. 

The cross-sectional area of the delivery 
pipe 15 is preferably smaller than that of 
the pressure hue 13, 

In the operation of this pump the system 

60 is primed by . filling it with liquid in any 
convenient manner^ when the piston 10 is 
reciprocated in the cylinder, the liquid in 
the pressure line is oscillated and on the 
downward or inward stroke, pressure is 

65 applied to the pressure-line bo that the 



liquid is forced down and into the deliveiy- 
pipe at the lower end thei*eof so as to dis- 
place the liquid in the delivery-pipe 
upwards* 

•Hie liquid in the dehvery-pipe being 70 
thereby set in motion, at a higher velocity 
than the liquid in the pressure-line when 
the delivery-pipe is smaller than the 
pressure-line, tends to continue in motion 
when the piston reaches the inner end of 76 
its stroie and stops^ This continued 
motion of the hquid in the dehvery pipe 
draws in more liquid past the suction - 
valve 18 to maintain the pipe-system filled* 
so that whan the piston moves outwards 80 
on its return sti-oke the pressure-line is 
also filled the next stroke of the piston 
repeats the operation, and the additional 
liquid which is di-awn in past the suction- 
valve 18 is e^tpelled through tl\e dehvery- 85 
pipe on each stroke. 

In the modification illustrated in Figure 
2 there may be provided between the de- 
livery-pipe 15 and the pressure-pipe 
orosB-conneotion 20 near the uppea: ends 80 
of the pipes; this cross-connection is 
situated at a point near the outward limit 
of movement of the piston 10 so that it is 
uncovered as the piston reaches the end 
of its outward sb'oxe and liquid can flow 86 
in from the delivery-prpe into the preaflm«- 
line to ensure it being filled ready for the 
next stroke. 

Figure 2 also shows another noodification 
in which a non-return valve 21 is provided ^00 
in the pressure-line near the lower end 
thereof, this valve being held in its closed 
position by a spring 22 so as to support 
to any desired extent the column of liquid 
ahove it, whilst permitting free downward 105 
flow on the inward stroke of the piston. 
Since tiiis valve prevents upward flow into 
the pressure-line, this line is refilled at the 
end of the outwocd stroke of the piston 
10 tlurough &B oross-oonneotion 20. 110 

Figure 3 illustrates a modified construc- 
tion of pump in which the piston 10 
operates in a cylinder 12, but the pre^mre- 
line 13 is not necessarily of the same dia- 
meter as the cylinder 12, The lower end 116 
of the pressure-line 13 is connected as 
before at 14 with the delivery-pipe 16. 
but the valve-chamber 17 opens by an inlet- 
pipe 23 into the delivery-pipe at a point 
spaoed upwards from the junction 14 with 120 
the pressure-line. The deli very -pipe may 
be tapered immediately above the upper 
end of the pipe 28 to constitute an ejeotor 
which is operated by the flow of liquid from 
the pressure-line 18 upwai'ds 5n the de- 125 
livery-pipe 15 past the open end of the 
pipe 23. In this way a direct ejection 
efieot is produced at the suction-valve 18 
rodnoing the pressure thereon, in addition 
to the effect produced by the higher yeloc- 190 
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ity of the liquid in the pipe 1.^ an (ibove 
mentioDed; in this way a greater quantity 
of liquid can be drawn in at each stroke of 
the pump. 

6 In Figure 4 a slightly difi!^ent construe^ 
tion iB illustrated in which the piston !24 
and cylinder 26 are arranged at rtfi^ht- 
ai^les to the pressure-line 18 insteaa of 
being aligned therewith. An upward ex- 

10 tension of the pr©s8ui'<*-line 13, shown at 
26, is provided with a priming- valve 27. 
In this drawing there is also shown a 
modified construction of ejector, in which 
the lower end of the presBure-Une 18 is 

15 bent upwards and tapered at 38 to con- 
stitute an ejector-nozde 29 operating in a 
tapered part of the delivery-pipe 15, in 
this case the valve chamber and inlet-pipe 
dO is constituted by the lowei* end of the 

20 deliveiy-pipe Ifi, and the inlet-suction- 
valve 18 is similar to that already described. 

At a point in the delivery-pipe neai- tJie 
cyhnder 25 a cross-connection pipe 31 is 
pro^'ided between the delivery -pipe 16 and 

25 the pressure-line 13, and thiR cross-con- 
nection is provided with a non-retum 
valve 82 which permits flow from the 
delivei-y-pipe into the pressure-line 18 and 
cylinder 25 according to 4Aie' pressure- 

30 difEerence existing across the valve so that 
tlie pressure-line and cylinder are main- 
tained full of liquid at all times. 

In ail the oonstruotions so fai* described 
the pressure-line aiid delivery-pipe have 

35 been illustrated as side by side but m an 
alternative construction' iUiistrated in 
Figure 5 they may be co-aaal. The pres- 
sure-applying device in the system is 
shown as a piston 10 simihir to that already 

40 described, but the pressure-line 33 is txi^e 
of a diameter eu^&ciently laurge to aocom- 
modate within it the delivery-pipe 84, and 
the delivery-pipe as already described may 
be of less cross-sectional area than the 

45 annular cross-sectional area of the pressure- 
line 88. The ejector-action on the suction- 
inlet-yaive 85 is provided by a tapering 
inlet-pipe 86 extending upwai»ds from it 
mto the delivery-pipe 34 and the lower end 

60 of the delivery^pipe ie open at 87 to the 
pressui'e-line 33 so that the operation of 
this pump is similar to those already des- 
cribed. Communication may be prbvided 
under the conti-ol of a non -return valve 38 

65 between the dehvery-pipe and the pressure- 
line 88 and cylinder 12. 

There may also be provided in connection 
with the pressure-line 33 the usual type 
of air-reseryoiv 89 for equalizing the vai'ia- 

60 tions in pressure produced by a rBciprocat- 
iug pump, and it is a featui*e of -tlie present 
arrangement that the oommunieation be- 



tween the pi^essure-lme 38 and the i-eservoir 
39 is controlled by a manually adjustable 
valve 40 to suit any particular conditions 65 
of operation. 

The prhning valve 41 may be provided 
at the ui>peT end of the delivery-pipe. 

Having now particularly described aiid 
ascertained l^e nature of my said invention 70 
and in what manner the same is to be 
performed, I declare that what I claim is : 

1. In a pxmip, the combination with a 
hydraulic pressure-line extending down- 
wards, a delivery pipe extending upwards 76 
fi'om the lower end of the pressure-line to 
constitute a (U!-tube, an inlet-pq>e con- 
nected at or nem* tlie lower end of said 
pressure-line and delivei7-pipe, and a non- 
return inlet- valve in the iz^et-pipe; of a 80 
device, such as a piston ana cylinder, 
anmged to oscillate a column of liquid in 

the hydraulic pressui'e-line. 

2. A pump according to claim 1 where- 
in the connection between tlie pressure- ^5 
line and the deliveiy-pipe is srranged to 
constitute an upwaimy directed ejector in 
the delivery -pipe so that a suction effect is 
produced on the inlet-valve, 

8. A pump according to claim I or 80 
claim :3 whei*ein the cross-sectional area of 
the delivei*y-pipe is less than that of the 
pressure-line. 

4. In a pump according to any of the 
preceding claims the combination with the ^ 
delivery -pipe, of a cross-eonnection from it 

to the upper ejid of tlie hydraulic pressure- 
line. 

5. A pump according to claim 4 where- 
in a non-return valve in the eross-connec* 100 
tion permits flow oidy from the deliveiy- 
pipe to the pre88m*e-line. 

6. A pump according to claim 4 where- 
in the cross-connection is controlled by the 
piston which also constitutes the pressure- 106 
applying device of the pump. 

7. 3ii a pump accoi'ding to claim 1 the 
combination with a piston reciprocating in 
a cylinder open to the hydraulic pressm*©- 
Hne, of an air-vessel or reeervou* communi- 110 
cfttiug with said line, and an adjustable 
vftlvtf conti'oHing said communication. 

8. The improved construction and 
iUTangement of pump Ruhs^antially as des- 
cribed and illustrated in the accompanying 115 
drawings. 

Dated thifi 15th day of November, 1946. 

BOITLT, WADE & TEXNANT, 
.111.& 112 Hatton Gsrden. . 
Ijondon, E.C.I. . 
Chaa*tered Patent Agents, 
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